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(57) ABSTRACT

A sliding shoe for a sliding/pivoting window having a shoe
body which is of two piece construction. A cam trapped
between the two portions of the shoe has a cam-shaped body,
which rotates in complementary cam-shaped openings
through the shoe portions to expand the shoe laterally, and a
chamfered cam-shaped annulus which rotates in a comple-
mentary bevelled seat in the shoe body to expand the shoe in
a direction perpendicular to the lateral expansion. The shoe is
thus locked in position in the frame channel very early in the
rotational cycle of the cam, and provide secure locking
engagement against the sides, top and bottom of the channel
when the sash is pivoted only slightly out of the plane of the
frame.

20 Claims, 7 Drawing Sheets
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1
SLIDING SHOE FOR A WINDOW FRAME

FIELD OF THE INVENTION

This invention relates to a sliding shoe for a window frame.
Inparticular, this invention relates to a sliding shoe for mount-
ing a window to a channel in a window frame while allowing
sliding and pivotal movement.

BACKGROUND OF THE INVENTION

Modern double-hung and casement windows are typically
mounted in an aluminium or vinyl outer frame or jamb, on a
pivot mechanism that provides means for both sliding the
window sash relative to the outer frame and tilting the win-
dow sash out of the plane of the frame. This facilitates easier
assembly of the window sash to the frame, and cleaning of the
window after installation.

In atypical sliding/pivoting window construction, the win-
dow sash is mounted at one end on opposed pivot pins which
are disposed in sliding shoes, each shoe being respectively
trapped in a channel formed in the outer frame. This allows
the window sash to slide along the frame within the plane of
the frame like a sliding window, or to be pivoted out of the
plane of the frame like a pivoting window. This provides
considerable versatility in the positioning of the window
within the frame by a user.

It is advantageous, both for safety reasons and to facilitate
cleaning of the window, that when the window sash is pivoted
out of the plane of the frame the window sash be prevented
from sliding along the frame. Accordingly, it is known to
provide a sliding shoe which can be expanded to lock against
the channel in the window frame. For example, U.S. Pat. No.
5,168,665 issued Dec. 8, 1992 to Goldenberg, which is incor-
porated herein by reference, teaches a sliding pivot shoe
assembly having a body with a split end and a cam disposed
in the body adjacent to the split end. When the cam is rotated,
the body expands to engage the sides of the channel in the
frame. The window sash is pivotally mounted on the cam by
apivot pin keyed to the cam, so that when the window sash is
pivoted out of the plane of the frame the cam rotates and the
shoe body frictionally locks into position in the channel.

However, there are different mechanisms used to bias the
window sash to a closed position in the frame, by to biasing
the shoe to an end of the channel, and prior art sliding shoes
are not adapted to be used with these various different mecha-
nisms. Furthermore, because the prior art sliding shoes are of
a unitary construction, the cam is not trapped in the shoe and
can become displaced when the sash pivot is mounted into the
cam, and the shoe can expand only in the lateral direction,
relying solely on the sides of the shoe to engage the sides of
the channel. Also, in prior art shoes the spreading action
occurs very slowly in the rotational cycle of the cam, and thus
the window locks into position in the frame only when the
window sash is pivoted almost completely out of the plane of
the frame, which is undesirable. The faster the shoe gets into
the lock position, the less chance the sash has to move while
locking.

SUMMARY OF THE INVENTION

The present invention overcomes these disadvantages by
providing a sliding shoe for a sliding/pivoting window having
a shoe body which is of two piece construction. A cam is
trapped between the two portions of the body, ensuring that
the cam remains properly seated during both installation and
operation. Furthermore, the sliding shoe of the present inven-
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tion is easily adapted to operate with different biasing mecha-
nisms, which can be anchored to anchoring means trapped
within the shoe body by closing the two pieces of the shoe
body over the anchoring means.

In the preferred embodiment the cam is provided with a
cam-shaped body, which rotates in complementary cam-
shaped openings through the shoe portions to expand the shoe
laterally, and an annulus which rotates in a complementary
bevelled seat in the shoe body. In the preferred embodiment
the annulus and cam seat are also cam-shaped, preferably
chamfered, so the action of the cam is enhanced and the shoe
can expand in a direction perpendicular to the lateral expan-
sion, to lock the shoe in position in the channel very early in
the rotational cycle of the cam and provide secure locking
engagement against the sides, top and bottom of the channel
when the sash is pivoted only slightly out of the plane of the
frame. This provides a more positive locking effect as the cam
is rotated. The shoe of the invention is also symmetrical about
both longitudinal planes, so a single shoe configuration can be
used for both sides (or top and bottom) of the window.

The invention thus provides a shoe for supporting a win-
dow sash frame in an outer frame, the shoe being slidably
received in a channel in the outer frame comprising a top, a
bottom and side walls, the shoe comprising a cam having a
cam body extending from each end of an annulus, the cam
body having a wider diameter and a narrower diameter, first
and second mating shoe portions, each portion having an
opening in communication with an end of the shoe portion,
the opening having a wider diameter and a narrower diameter
complementary to the cam body, the annulus having a wider
thickness and a narrower thickness and being seated in a cam
seat circumscribing the opening and having a wider thickness
and a narrower thickness complementary to the annulus, such
that when the cam is in a rest position with the wider diameter
of'the cam aligned with the wider diameter of the opening, the
wider thickness of the annulus is aligned with the wider
thickness of the cam seat and the first and second mating shoe
portions are in an unlocked position, and the cam comprising
a pivot receptacle for receiving a pivot pin of a window sash
in rotationally fixed relation, such that pivoting the window
sash rotates the cam, whereby when the window is pivoted out
of a plane containing the outer frame, the cam body expands
the shoe portions laterally and the annulus cooperates with
the cam seat to force the shoe portions apart and causing the
shoe to expand in a direction perpendicular to the lateral
expansion.

The invention further provides a window comprising a
window sash frame in an outer frame, and further comprising
a shoe slidably received in a channel in the outer frame
comprising a top, a bottom and side walls, the shoe compris-
ing a cam having a cam body extending from each end of an
annulus, the cam body having a wider diameter and a nar-
rower diameter, first and second mating shoe portions, each
portion having an opening in communication with an end of
the shoe portion, the opening having a wider diameter and a
narrower diameter complementary to the cam body, the annu-
Ius having a wider thickness and a narrower thickness and
being seated in a cam seat circumscribing the opening and
having a wider thickness and a narrower thickness comple-
mentary to the annulus, such that when the cam is in a rest
position with the wider diameter of the cam aligned with the
wider diameter of the opening, the wider thickness of the
annulus is aligned with the wider thickness of the cam seat
and the first and second mating shoe portions are in an
unlocked position, and the cam comprising a pivot receptacle
for receiving a pivot pin of'a window sash in rotationally fixed
relation, such that pivoting the window sash rotates the cam,
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whereby when the window is pivoted out of a plane contain-
ing the outer frame, the cam body expands the shoe portions
laterally and the annulus cooperates with the cam seat to force
the shoe portions apart and causing the shoe to expand in a
direction perpendicular to the lateral expansion.

The invention further provides a kit of parts for assembling
a window, comprising a window sash, an outer frame for
supporting the window sash, comprising a channel compris-
ing atop, abottom and side walls, and a shoe slidably received
in the channel, comprising a cam having a cam body extend-
ing from each end of an annulus, the cam body having a wider
diameter and a narrower diameter, first and second mating
shoe portions, each portion having an opening in communi-
cation with an end of the shoe portion, the opening having a
wider diameter and a narrower diameter complementary to
the cam body, the annulus having a wider thickness and a
narrower thickness and being seated in a cam seat circum-
scribing the opening and having a wider thickness and a
narrower thickness complementary to the annulus, such that
when the cam is in a rest position with the wider diameter of
the cam aligned with the wider diameter of the opening, the
wider thickness of the annulus is aligned with the wider
thickness of the cam seat and the first and second mating shoe
portions are in an unlocked position, and the cam comprising
a pivot receptacle for receiving a pivot pin of a window sash
in rotationally fixed relation, such that pivoting the window
sashrotates the cam, whereby when the window is pivoted out
of a plane containing the outer frame, the cam body expands
the shoe portions laterally and the annulus cooperates with
the cam seat to force the shoe portions apart and causing the
shoe to expand in a direction perpendicular to the lateral
expansion.

In a further aspect of the invention, the annulus and the cam
seat are chamfered.

BRIEF DESCRIPTION OF THE DRAWINGS

In drawings which illustrate by way of example only a
preferred embodiment of the invention,

FIG. 1 is an exploded view of a cam according to the
invention for a window utilizing a first biasing means.

FIG. 2 is an exploded view of the cam of FIG. 1 for a
window utilizing a second biasing means.

FIG. 3 is a perspective view of the assembled sliding shoe
of FIG. 1.

FIG. 4 is a perspective view of the assembled shoe of FIG.
2.

FIG. 5 is a perspective view of the parts of the shoe body in
the sliding shoe of FIGS. 1 to 4.

FIG. 6A is a cutaway plan view of a frame containing the
shoe of FIG. 1 with the cam in a sliding position.

FIG. 6B is a cutaway plan view of a frame containing the
shoe of FIG. 1 with the cam in a locked position.

FIG. 7A is a cutaway elevational view of a frame contain-
ing the shoe of FIG. 1 with the cam in a sliding position.

FIG. 7B is a cutaway elevational view of a frame contain-
ing the shoe of FIG. 1 with the cam in a locked position.

FIG. 81s an elevation of a casement window embodying the
invention showing one window pivoted out of the plane of the
frame.

DETAILED DESCRIPTION OF THE INVENTION

FIGS. 1 and 2 illustrate a sliding shoe 20 according to the
invention for a sliding/pivoting window, for example of the
type described and illustrated in U.S. Pat. No. 5,168,665,
which is incorporated herein by reference. It will be appreci-
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ated that the window 2 may be a double-hung window, a
casement window such as that illustrated in FIG. 8, or any
other type of window in which the window sash 11 both slides
and pivots relative to the outer frame 10.

As shown in FIGS. 6A and 6B, the frame 10 comprises a
channel 12 which traps the sliding shoe 20 in sliding relation.
The shoe 20 according to a preferred embodiment of the
invention comprises a shoe body 22 having upper and lower
shoe body portions 22. The shoe body portions 22 are pro-
vided with opposed cam seats 26, which in the preferred
embodiment are bevelled. The exterior sides 27 of the shoe
body 22 are preferably provided with a frictional surface, for
example ribs as at 28, so that when the shoe body 22 is
expanded to the locked position shown in FIG. 6B, the ribs 28
engage against the side of the channel 12, to lock the shoe 20
securely in position in the frame 10. In the preferred embodi-
ment the ribs 28 extend over the top and bottom surfaces of
the shoe 20, as shown in FIG. 3, for frictional engagement
against top and bottom surfaces of the channel 12, as will be
described in more detail below.

The cam 30 preferably comprises a chamfered annulus 32
complimentary to the cam seats 26, and a cam-shaped (for
example oval or ovate) body portion 34 disposed through
complimentary openings 25 through the shoe body portions
22. The cam 30 is also provided with a pivot receptacle 36,
keyed to provide rotationally fixed engagement to the sash
pivot pin 38, for example by a projecting portion 38a. The
openings are in communication with the end of the shoe
portion through a slot 25a, and preferably a similar slot 255 is
provided in diametric opposition to the slot 25qallowing the
sides of the shoe portion 22 to spread apart as the cam 30 is
rotated.

In the preferred embodiment the annulus and cam seats 26
are also cam-shaped in complementary fashion, so the action
of'the cam 30 is enhanced and the shoe 20 expands very early
in the rotational cycle of the cam 30, in both the horizontal and
vertical directions, to provide secure locking engagement
between the shoe 30 and the channel 12 when the sash is
pivoted only slightly out of the plane of the frame 10. For
example, as best seen in FIG. 5 the cam seat 26 is wider along
an axis 26' and narrower along an axis 26" containing the slot
25a. Similarly, the annulus 32 is wider along an axis 32' and
narrower along an axis 32", as shown in FIG. 3. Thus, the
wider portion of the annulus 32 is aligned with the wider
portion of the cam seat 26 when the cam 30 is in the rest
(unlocked) position, and in this position the body portions 22
can abut each other.

It will be appreciated that the components of the cam 30
and the cam seat 26 are oval in the embodiment illustrated,
however it is equally possible to use an elliptical, ovate or
other eccentric configuration to achieve the cam effect, and
the term “cam-shaped” includes all such configurations that
operate as a cam.

In the preferred embodiment, the shoe portions 22 are
molded as a single piece, as illustrated in FIG. 5, then the cam
30 is inserted, folding both sides of the shoe together at the
webs 21 to lock the cam into position as the shoe 20 is
assembled.

FIGS. 1 and 2 illustrate a biasing mechanism comprising a
leaf'spring 40, coiled within the frame 10 and biasing the shoe
20 to one end of the frame 10. The leaf spring 40 is fixed to an
anchor plate 42, which is trapped between the shoe body
portions 22 in slots 29, and the spring 40 exits the shoe 20
through slot 44. Thus, as the window sash 4 is slid toward the
centre of the frame 10, the shoe 20 pulls and uncoils the leaf
spring 40 which applies a bias tension to the shoe 20, so that
when the window sash 4 is tilted back into the plane of the
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frame 10 the leaf spring 40 assists in returning the shoe 20 to
the home position at the corner of the frame 10 (and thus the
window sash 4 to the closed position).
FIGS. 3 and 4 illustrate an embodiment of the invention
used in association with a set of tensioning rods 50, which are
affixed to an anchoring plate 52 that is trapped between shoe
body portions 22 in slots 29, and the rods 50 exit the shoe 20
through slots 54. This embodiment works similarly to the
embodiment of FIG. 1.
Inuse, the shoe 20 is assembled by placing the cam 30 into
the cam seat 26a or 265 of one shoe portion 22, sliding the
anchoring plate 42 or 52 into position in one shoe body
portion 22, and closing the other shoe body portion 22 over
the first to trap the anchoring plate 42 or 52 and the cam 30 in
place. The keyed pivot pins 38 are mounted to the window
sash 4 by inserting ends of the pivot pins 38 into sockets (not
shown) in the window sash 4 and fastening bar 38a to the sash
(e.g. as by screws). The shoes 20 are mounted to the window
sash 4 by disposing the other ends of the pivot pins 38 into the
receptacles 36. The window sash 4 is mounted to the frame 10
by inserting each shoe 20 into an end of the channels 12 in
opposed sides (or top and bottom) of the frame 10.
Once so installed, the window 2 can be opened by sliding
the window sash 4 toward the opposite end of the frame 10.
The sliding shoe 20 is free to slide in the channel with the cam
30 (and thus the body portions 22) in the rest position. When
the desired position for the sash 4 is reached, the sash 4 can be
pivoted out of the plane of the frame 10. Pivoting the window
sash 4 rotates the pivot pin 38, which in turn rotates the cam
30. As the eccentric portion 31 of the cam 30 rotates within the
opening 25, the shoe 20 immediately expands laterally at split
25a forcing the ribs 28 to positively engage securely against
the sides of the channel 12.
Further, since the cam seats 26 and annulus 32 are also
cam-shaped, the shoe portions 22 abut when the cam 30 is in
the rest (unlocked) position, with the wider portion 32' of the
annulus 32 resting in the wider portion 26' of the cam seat 26.
When the cam 30 is rotated, the wider portion 32' of the
annulus 32 moves to the narrower portion 26" of'the cam seat
26, forcing the shoe portions 22 apart and thus causing the
shoe 20 to expand in a direction perpendicular to the direction
of the lateral expansion (top-to-bottom in the orientation
shown in FIG. 6B), as shown in FIG. 7B, to provide secure
locking engagement between the shoe and the frame 10 along
the top and bottom of the channel 12 as well.
The shoe 20 will remain in the expanded position until the
window sash 4 is swung back toward the plane of the frame
10, rotating the cam 30 back to the rest position and gradually
releasing the compression of the shoe 20 from the sides, and
from the top and bottom, of the channel 12. The window sash
4 can then be slid back to the closed position in the frame 10.
Various embodiments of the present invention having been
thus described in detail by way of example, it will be apparent
to those skilled in the art that variations and modifications
may be made without departing from the invention. The
invention includes all such variations and modifications as
fall within the scope of the appended claims.
I claim:
1. A shoe for supporting a window sash frame in an outer
frame, the shoe being slidably received in a channel in the
outer frame comprising a top, a bottom and side walls, the
shoe comprising
a cam having a cam body and an annulus, the cam having
a wider diameter and a narrower diameter,

first and second mating shoe portions, each portion having
an opening in communication with an end of the shoe
portion, the opening having a wider diameter and a nar-
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rower diameter complementary to the cam, whereby
when the cam is rotated in the opening the cam expands
the shoe portions laterally,
the annulus surrounding the cam body and having along an
axis parallel to an axis of rotation of the cam a wider
thickness and a narrower thickness, and being seated in
a cam seat circumscribing the opening and having along
an axis parallel to an axis of rotation of the cam a wider
thickness and a narrower thickness complementary to
the annulus, such that when the cam is in a rest position
with the wider diameter of the cam aligned with the
wider diameter of the opening, the wider thickness ofthe
annulus is aligned with the wider thickness of the cam
seat and the first and second mating shoe portions are in
an unlocked position, and
the cam comprising a pivot receptacle for receiving a pivot
pin of a window sash in rotationally fixed relation, such
that pivoting the window sash rotates the cam,

whereby when the window is pivoted out of a plane con-
taining the outer frame, as the cam body expands the
shoe portions laterally the annulus cooperates with the
cam seat to force the shoe portions apart and causing the
shoe to expand in a direction perpendicular to the lateral
expansion.
2. The shoe of claim 1 wherein the annulus and the cam seat
are chamfered.
3. The shoe of claim 1 wherein the shoe portions comprise
ribs along side surfaces thereof
4. The shoe of claim 3 wherein the ribs extend onto top and
bottom surfaces of the shoe.
5. The shoe of claim 1 wherein the shoe portions are sub-
stantially identical.
6. The shoe of claim 5 wherein the shoe portions are joined
end-to-end by webs and can be folded onto one another to
form the shoe.
7. The shoe of claim 1 wherein the shoe portions comprise
one or more slots for engaging a biasing member.
8. The shoe of claim 1 wherein the opening is in commu-
nication with the end of the shoe portion through a first slot.
9. The shoe of claim 8 wherein a second slot in communi-
cation with the opening is provided in diametric opposition to
the first slot.
10. A window comprising a window sash frame in an outer
frame, and further comprising a shoe slidably received in a
channel in the outer frame comprising a top, a bottom and side
walls, the shoe comprising
a cam having a cam body and an annulus, the cam having
a wider diameter and a narrower diameter,

first and second mating shoe portions, each portion having
an opening in communication with an end of the shoe
portion, the opening having a wider diameter and a nar-
rower diameter complementary to the cam, whereby
when the cam is rotated in the opening the cam expands
the shoe portions laterally,

the annulus surrounding the cam body and having along an

axis parallel to an axis of rotation of the cam a wider
thickness and a narrower thickness, and being seated in
a cam seat circumscribing the opening and having along
an axis parallel to an axis of rotation of the cam a wider
thickness and a narrower thickness complementary to
the annulus, such that when the cam is in a rest position
with the wider diameter of the cam aligned with the
wider diameter of the opening, the wider thickness ofthe
annulus is aligned with the wider thickness of the cam
seat and the first and second mating shoe portions are in
an unlocked position, and
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the cam comprising a pivot receptacle for receiving a pivot
pin of a window sash in rotationally fixed relation, such
that pivoting the window sash rotates the cam,

whereby when the window is pivoted out of a plane con-
taining the outer frame, as the cam body expands the
shoe portions laterally the annulus cooperates with the
cam seat to force the shoe portions apart and causing the
shoe to expand in a direction perpendicular to the lateral
expansion.

11. The window of claim 10 wherein the annulus and the
cam seat are chamfered.

12. The window of claim 10 wherein the shoe portions
comprise ribs along side surfaces thereof.

13. The window of claim 12 wherein the ribs extend onto
top and bottom surfaces of the shoe.

14. The window of claim 10 wherein the shoe portions are
substantially identical.

15. The window of claim 14 wherein the shoe portions are
joined end-to-end by webs and can be folded onto one another
to form the shoe.

16. The window of claim 10 wherein the shoe portions
comprise one or more slots for engaging a biasing member.

17. The window of claim 10 wherein the opening is in
communication with the end of the shoe portion through a
first slot.

18. The window of claim 17 wherein a second slot in
communication with the opening is provided in diametric
opposition to the first slot.

19. A kit of parts for assembling a window, comprising

a window sash,

an outer frame for supporting the window sash, comprising

achannel comprising a top, a bottom and side walls, and

a shoe slidably received in the channel, comprising
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a cam having a cam body and an annulus, the cam having
a wider diameter and a narrower diameter,

first and second mating shoe portions, each portion having
an opening in communication with an end of the shoe
portion, the opening having a wider diameter and a nar-
rower diameter complementary to the cam, whereby
when the cam is rotated in the opening the cam expands
the shoe portions laterally,

the annulus surrounding the cam body and having along an
axis parallel to an axis of rotation of the cam a wider
thickness and a narrower thickness, and being seated in
a cam seat circumscribing the opening and having along
an axis parallel to an axis of rotation of the cam a wider
thickness and a narrower thickness complementary to
the annulus, such that when the cam is in a rest position
with the wider diameter of the cam aligned with the
wider diameter of the opening, the wider thickness ofthe
annulus is aligned with the wider thickness of the cam
seat and the first and second mating shoe portions are in
an unlocked position, and

the cam comprising a pivot receptacle for receiving a pivot
pin of a window sash in rotationally fixed relation, such
that pivoting the window sash rotates the cam,

whereby when the window is pivoted out of a plane con-
taining the outer frame, as the cam body expands the
shoe portions laterally the annulus cooperates with the
cam seat to force the shoe portions apart and causing the
shoe to expand in a direction perpendicular to the lateral
expansion.

20. The kit of claim 19 wherein the annulus and the cam

seat are chamfered.



